We know that the printed book is a social, cultural and economic construction, but also an artifact (either printed or digital) that requires a deep knowledge in its production where design is key to the performance of the object.
INTRODUCTION
The book is a social, cultural and economic symbol. Wether printed or digital, its form determines the way we access the content. Its design orchestrates the various signs in order to materialize them in a new, enhanced, object when compared with the manuscript.
García Cordón [1] stated that today the object has such huge differences that we can look at it as a new incunabula. But this time, a digital one. We should then look with renewed attention to the design of the book and its design program. This study will hence be restricted to the theme of the book, but more particularly to one publishing field: the technical book. Thompson [2] , with reference to Pierre Bourdieu's work, explains what he means by publishing field: "a field is a structured space of social positions whose properties are determined by the relations primarily between these positions and the resources attached to them. We can conceptualize the publishing field as a space of positions occupied by different publishing organizations."
But the technical book is, according to the Book Dictionary "one whose content is characterized by issues related to science and its practical applications" [3] . José Martínez de Sousa [4] also defines it as a "Libro en que se trata o estudia una técnica: ingeniería, arquitectura, tipografía, etcétera." [Book in which it is addressed or studied a technique: engineering, architecture, typography, etc.]
The reason for this specialization is the basis of the unique features of this type of book and the fact that the overall universe of the book is too vast and complex to fit in a single study of this nature. For this reason, we chose a type of book with a variable quality of contents, including extensive reading text areas, as well as infographics, illustrations, tables, photography, among others. Beyond this diversity of content and form, the editorial context of the technical book is also unique. Some contents, as stated above, "related to the sciences and their practical applications" are characterized by how fast they are out of date and, therefore, reviewed. This leads to the need for successive reprints, something that the editing processes supported by new information and communication technologies (ICT) respond effectively. In addition, the market for this type of book is a changing market, more receptive to consuming information on digital platforms, as shown in the study "A Leitura Digital: transformação do incentivo à leitura e das instituições do livro" [The Digital Reading: transformation of the incentive to reading and book institutions] coordinated and presented by Gustavo Cardoso [5] .
SCOPE AND METHODOLOGY
The purpose of this paper is to provide a characterization of the editorial design methods of technical books in a hybrid publishing context.
We start by characterizing editorial design as a discipline itself within the graphic design, for which we have identified an urgent need to adapt strategies to technologies, communication processes Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. and existing information flows. Physical characteristics of the book, as well as the text (as a set of words entered in printed or digital pages), legibility and intelligibility are aspects that influence the communicative function, but whose meaning and effectiveness is largely dependent on design issues. They are built on typography, text area and the layout.
The literature consulted during the investigation allowed us to confirm that not only the graphic design has not been able to adapt to the new demands of the environment, but also the interfaces and platforms need to be made accessible, and to include principles of user-centered design.
Here we relied on the theoretical foundations of classical authors like Giambattista Bodoni, Jan Tschichold, Joseph Müller-Brockmann, Bruno Munari and more contemporary authors such as Jost Hochuli and Robin Kinross, Ellen Lupton or Craig Mod.
We also sustained our research in prominent authors that study the issue of digital mediation and the future of the book, as N. Katherine Hayles or José Antonio Cordón García; and authors who explore the hybrid context of publishing as José Afonso Furtado, John B. Thompson and Brian O'Leary.
Besides the literary review, the analysis of one particular case study, O'Reilly Media, also led us to conclude that the classical approach to the designer's workflow should be reviewed and the way of framing the editorial problem should also be different: it should focus on the content.
THE DESIGN OF TECHNICAL BOOKS -PRINT AND ELECTRONIC
In 1818 Giambattista Bodoni wrote that Design makes "the Beautiful, the Good and Useful" possible in the printed page, while Bruno Munari [6] defines it as a series of operations, arranged in a logical order dictated by experience.
Within the disciplines of graphic design, editorial design is perhaps the one that remained more conservative and devoted to the functional purpose. Not only because books and printing are great contributors for the construction of a theoretical body of design and graphic production, but also because the codex in its modern configuration has remained virtually unchanged for five centuries, due to the degree of functional and aesthetic optimization. Today, the form of the book is not being questioned, with the introduction of digital processes, but the design program is, as Hayles [7] The physical characteristics of the book (both print and e-book) such as dimensions, aspect ratio, weight, texture, smell, brightness, adaptability are significant and make part of the book's experience. The text and its form are the other great part of the experience. So dimensions as the readability and intelligibility are aspects that influence the communicative function, but depend largely on design issues which are built on typography, text area, grids and layout. Nonetheless, when we look into the e-book scenery, these issues aren't yet as optimized as they are in print.
According to the Joint Information Systems Committee (JISC) 2009 report [8] , electronic reading platforms "are far from ideal, and in some cases, barely serviceable." Today we can still witness such problems, so it seems fair to say that designing the future of digital media, but particularly of the e-book, is very demanding. However, there are other fields of knowledge that graphic design can benefit from. Such as the adoption of some key concepts originating in the interaction design areas. The report of the reflection committee on e-book provided by Bruno Patino [9] lists a few that can help improve experiences of new book designs for the electronic environment: mobility; interoperability; access; connection; interactivity; optimization information.
The graphic designer will need to find new tools or adapt the existing ones in order to create the best book experience, whether printed or electronic. However, when it comes to the e-book not only the platforms change, but also the players and their roles: authors often share their role with readers and readers assign another kind of shared attention to the text. Therefore the designer's practice also has to change. According to Ellen Lupton [10] :
As an alternative to 'designer as author ' 
(…) As Benjamin phrased it in 1934, the goal is to turn 'readers or spectators into collaborators'".
Aware of this change, graphic designers see themselves forced to revise their strategies, methods and arguments. Traditionally, the execution of a publishing project includes the following steps: 1) the definition of the design program; 2) the conceptualization; and 3) the design.
In what regards step one, on the one hand, it is necessary to maintain a holistic practice, but on the other hand, the latest updates in the industry models informs us that the way to frame the problem should be different, should focus on content:
Content needs to be structured and structuring alters your content, designing alters content. It's not 'content then design', or 'content or design'. It's 'content and design'.[11]
Mark Boulton relates the case of magazines and newspapers, with regard to its design system. Explains this kind of work deals with very rigorous and restrained design exercise. Though magazines and newspapers have many types of content -which require prior knowledge so that different graphics solutions are designed -the design variations are restricted by time. Thus, the solution is working with templates optimized for the types of content that are used. Comparing this to the type of publications that we approach in this study, we realized that there are some points in common, such as: various types of content (text, tables, images, videos, etc.) with a high degree of complexity (see the case of books with mathematical or chemical formulas) and a frequent need to update (even though far from the frequency of the case covered by Boulton). Therefore, it seems that the redefinition of the technical book design program is inevitable. It has to identify not what the content is, but what it is made from:
You can create good experiences without knowing the content. What you can't do is create good experiences without knowing your content structure. What is your content made from, not what your content is. An important distinction. [11]
A change like this necessarily affects the following steps of conceptualization (2) 
and design (3).
This transformation is all the more urgent as the editorial process becomes more hybrid. So the e-text, distributed online, accessible via computer, smart-phone, tablet or e-reader, brings a new variable in to the equation.
The already flexible workflow -but only printed -will now be hybrid, as the final product can be a printed book, an electronic book or both. And both have its origin in a digital file, although the way this digital information will be mediated by the various players in the book supply chain will shape the book and its use.
At this point, there is still to consider the relationships between technologies, markets and types of content, as Furtado refers [12] .
It is important to know the differences between the distinct types of publications, the various niches and editing contexts. Being the subject of our study the technical book (the "T" in the STM publications), we have to recognize, first, its specificity within what is the "book publishing industry", or which is its publishing field [2] .
STM publishing (Scientific, Technical and Medical) is a major industry sector and includes textbooks, monographs, reference works, journals and other print and online services for the scientific, tecnical and medical communities. [13]
Some technical books do not differ greatly from the general literature books, but there are books that have a large amount and complexity of texts (notes, tables, formulas, etc.), intricate hierarchies, infographics, images, indexes and appendixes among others. Structurally careful project planning is required, it is important to have a complete typeface family in order to have an effective visual differentiation as well as a flexible modular, and a suitable layout as described by Jost Hochuli and Robin Kinross, in their seminal work Designing Books: practice and theory:
They demand that the designer use all of his or her powers if all the material is to be brought together under one roof: the main text (with tables and formulae), organized by a complicated hierarchy of headings, together with different kinds of material as illustrations-drawings, photographs (black-and-white and colour), maps, diagrams-and related captions. If one also has foot-or side-notes, appendixes (perhaps illustrated as well), and finally a commentary section and one or more indexes, then the planning cannot be careful enough.[14]
These principles set out by Hochuli and Kinross in 1996 are still valid for all technical books, whatever their format, printed or digital: both require careful planning in the design.
At that level, we can identify some cases of specialized publishers in this type of books that were important starting points for this research. Technical publications of O'Reilly Media, for example, have a very consistent hybrid workflow, starting from a DocBookXML publishing tool chain and now using the "more efficient, and more lightweight workflow for book creation" [15] : (X)HTML5.
XHTML (eXtensible HyperText Markup Language) is very similar to HTML, but it is more accurate and, therefore, more suitable for use in e-books, since it guarantees that they will function better in different devices. It combines the HTML markup language to the rules of XML (eXtensible Markup Language). XML is a markup language developed by W3C, designed to transport and store data, containing accurate information about them. XML puts the focus on how the data is presented, not what it is. This language has proved very promising in recent years, making it a big subject in the discussion of new workflows for the publishing industry. It is a very versatile markup language that can be integrated into different channels, ranging from print, e-book, PDF, HTML, Apps or probably any other output that the future may bring.
The design program of a technical book: a fixed or formless model?
Wachter-Boettcher [16] states that "as you work to publish in more places more often, designing each page manually becomes less and less viable" and this may mean, in many cases, a loss of graphic quality of the page, and therefore a diminished reading experience and a deformation of the symbolic object that is the book. Unless, you work the content's structure of the page and not the content alone. Content AND structure are the keywords to the future of book design.
About four years ago, it could be argued that what prevented the e-book from articulating the long tradition of book design principles with the new digital possibilities could be a technical inability (such as the great difficulty in controlling reflowable text). Today one can only admit that it is the industry and market requirements (need to speed up the production of e-books/ scanning books) that dictates the fact that there is not a greater care in the graphic production of e-books.
In The New New Typography Adam Hyde [17] refers to one of the last great advances in the practice of Editorial Design, starring Jan Tschichold, with his book (1928) Die Neue Typographie [18] . Now, there is another transformation, he says: "the printers block is now HTML and CSS and JavaScript are fast becoming the new tools of the typographer -not just for the web, for ebooks and for print, and not just for printed books, but for all printed material."
Fixed Model
When we mention a fixed book design program we mean a model where the layout is conditioned by graphic standards involving fixed proportions, with regard to the typographic palette and set of images, as well as tables, notes, or paratextual elements. This is strongly connected to the printed paradigm and the e-books that digitally replicate this form model.
Throughout this paper, we have been speaking of the e-books universe as a space where new forms are possible and even desirable. Where innovative ways of producing, distributing and reading are made possible by digital tools increasingly improved. However, there are cases where, even though there are the technical skill and the appropriate context, a formless layout, which adapts to different formats, devices or even users may not be the best solution for the content. These are cases where there are content elements that cannot be dissociated, otherwise it will lose its sense, as the International Digital Publishing Forum (IDPF) [19] 
Hybrid Publishing Design Methods For Technical Books
The Field Guide to Fixed Layout for E-Books 2014, published by the Book Industry Study Group (BISG), states that this type of layout is almost always appropriate for Children's picture books, Manga, Comics and Graphic novels where the stories happen with a very close coordination between text and images, making use of the page's limits and ratio, which in turn can act itself as a significant unit. If split, the narrative gets lost and the book stops working. Other situations prone to this type of graphical approach are books with a complex structure in terms of design, with many illustrations or indexed graphics, difficult to restructure and reorganize in different contexts. Such are the cases of some densely illustrated textbooks or art albums. Sometimes there are also contractual obligations that limit the differentiation between the printed book and electronic book. [20] Craig Mod [21] 


Photo-heavy magazines: better suited for standalone Apps
But he also admitted that many of the contents of some types of books can benefit if they are redesigned as Apps with multimedia elements and interactivity included. On the technical books and STM in particular, he said:
It really depends on the level of complexity within the various charts, graphics, and diagrams. And how important those details are to the context of the digital product. I think most of these would work just fine as ePub/MOBI, as long as the images are properly formatted so they are legible to the reader.
Indeed, the option to draw a native App is, in the opinion of Joe Wikert [23] , a decision based on a very closed model where only one platform (the one to which the App is designed for) is served. In order to make it more interoperable, there has to be a very large investment. And so, Ron Martinez [24] asks "what is it that the app does that the ebook cannot?" and goes on: "Until recently, things as basic as ensuring that an illustration and the text appear together as intended was something only apps could do." But we already know that the work of the IDPF, in what concerns EPUB and EPUB FXL already solved this problem for some time now.
So why is the industry still investing in this type of editorial model? On the one hand, there are reasons like the commercial strategy, as stated by Matthew Butterick [25] : "For one thing, apps make it really easy for information to be expensive. They make it easy to collect money". On the other hand, the technical issues are defined and fully standardized, so the development, although it is custom made, is relatively easy. The creative possibilities of Apps are other important arguments, as Martinez refers [24] :
Apps can provide motion graphics or animated characters that instruct and mesmerize, synced sound and touchable components that reveal illuminating information. They may support non-linear navigation when useful, integrate with social networks, and gain from location awareness. Apps can deliver physics engines that enable graphics to capture the dynamism of the real world. The solutions delight, yes, but they also solve design problems in new ways, the sine qua non of meaningful functionality.
BISG also mentions another type of layout, under development by IDPF: Adaptive Layout, formerly known as AAL (Advanced Adaptive Layout). Its informational document explains that it is a "specification that defines a model for template-based adaptive paginated layouts as an extension to CSS". The separation of content and template enhances the reuse of content, as well as its accessibility and expressiveness [26] .
This is an approach that, in the future, may offer an interesting balance between reflowable and fixed-layout content, says BISG [20] . However, EPUB Adaptive layout will not, in the present time, replace the FXL, since it is dependent on the capability of the reading devices to process it.
Reflowable Model
When we refer to a reflowable book design program we mean a model in which the layout is flexible. It is a process in which there is a predetermined aesthetic concept of page organization, but this does not determine a fixed position of the elements. Thus, the proportions vary, as well as typographic palette images, tables, notes, or paratextual elements and their formal relations.
Craig Mod [21] refers to this type of model describing the content as Formless, or a content type that does not have an inherent visual structure, where the meaning does not change with the reorganization of the text on the page.
It is the quantity and quality of text -including images, tables, computer graphics, notes, paratexts -which, within a set of predefined rules, control the appearance of the page. Thus, the Third International Conference on Technological Ecosystems for Enhancing Multiculturality -TEEM '15 designer cannot predict the amount of elements that each page will hold, but how it will appear, since the dimensions of the screens (as well as their proportions) change. There is further the possibility to change the text appearance (type and font size, spacing, color) and the graphical environment of the background that some of reading devices and applications have.
A critical example with the design of technical books is the organization of tables, since they involve a demanding graphic organization at the level of hierarchy and alignments.
Nellie McKesson [27] refers this case, with regard to the design of electronic books: "Tables are a specific example of content presentation that needs rethinking. Data is presented often tabularly simply because it is an efficient use of space (and printing pages can be expensive), or because the information is easier to absorb at a glance when presented side-by-side". This happens because in the process of adapting to different screen sizes and proportions, the organization of columns and rows tends to be lost, and with it, the contents of the table. Nonetheless
McKesson has a solution, or rather two: providing a tabular version and other non-tabular with the same content in the same file and make it the screen to dictate which version should work on each device. This is actually an example of what is called responsive design, an expression originally associated to the web and coined by Ethan Marcotte [28] as Responsive Web Design. It refers to an approach used in the design of websites which provides fluid grids, moldable images and a set of specifications that allow identification of dimensions, proportions, colors and other characteristics of a support, so that the content can be reorganized and arranged on each specific page.
I've long felt they were more "future proof" simply because they were layout agnostic. And to a certain extent, that's true: flexible designs make no assumptions about a browser window's width, and adapt beautifully to devices that have portrait and landscape modes. [28] Using grids is a way of controlling the variability of contents in print and creating the rules and constraints required so that the book works as a total and homogenous graphical object. The grid is the design that divides the page internally. It is the invisible structure that organizes the elements, correlating them, giving them a sense, consistency and a distinct function within the general plan of the book. It is equally a conceptual tool that helps the designer shaping the book, within the traditional grid models, or in the opposite direction, with the rejection of a conventional grid. Joseph Müller-Brockmann in his 1961 text, Grid Systems in Graphic Design / Raster Systeme Fur Die Visuele Gestaltung [29] , explained how this structure should be designed in a rational system. This approach still has repercussions today, and particularly in an even less predictable context that is the digital one. Here is how Chris Armstrong [30] Thus, to design an infinite grid Armstrong proposes four principles of contents approach: 1) Use proportional units 2) Start with the extremes, then work out the in-betweens; 3) Change state where relationships break down; 4) Go beyond the extremes. These principles are actually very familiar to classic graphic design good practice set of rules and can also be applied to the design of books in a reflowable model. This design model is farthest from the Codex model, seeking to enhance the content through an intelligent interpretation of his supporters and users. Although in what concerns the composition, the requirements remain mostly the same -such as the level of control of titles and line breaks, kerning, alignments, orphans and widows, joint captions and images, infographics and tables -that does not happen when we are at the level of a particular page. Such -one page -does not exist. There is rather an ideally infinite possibility of spaces where a certain content, according to a structure and pre-defined rules, is used over and over again. As Sara WachterBoettcher says, is not enough that the content is flexible, it must also make sense [16] . This is a major challenge, in what regards the book design in a hybrid environment. [16] .
To maintain the original and fluid relationships between elements -type, shape, proportion and devices -one has to guarantee that the structure and rules defined operate in all these different contexts. To do so, one must use standardized processes and formats, whether official, such as those developed by IDPF (eg the open EPUB standard) or agreed upon by usage (such is the case of the use of MS Word) that make the book more universal as possible, both in the sense of printed production processes and in the sense of electronic reading devices. Regarding Desktop Publishing (DTP) software, at the time, InDesign is the mainstream tool for both layouts (print and electronic), enabling an export format ready for printing (such as PDF) or EPUB (or similar as the MOBI), although some industries design costum publishing processes and use single-source workflows "where there is just one set of document files used both for writing/editing the book manuscript and for completing the necessary production work for generating both print and electronic outputs" [15] . [16] .
Sara Wachter-Boettcher refers to the building of websites. However, the same principles can apply to the design of books, considering that in this reflowable model, when content is electronic, it must be as flexible and adaptable as the content of a website. Another principle that electronic books share with this universe is the need for sharing and accessibility of such content.
CONCLUSION
This paper starts with a characterization of editorial book design, as a discipline on its own within graphic design, in which we identified an urgent need to be adapted to new technologies, communication processes and existing information flows.
Physical characteristics of the book, but also of the text, legibility and intelligibility are aspects that influence the communicative function, but whose meaning and effectiveness depend largely on design issues that are built on typography, text area and layout. We realized in the course of the investigation that not only graphic design has not been able to adapt to the new requirements of digital media, but also the interfaces and platforms need to be more accessible, applying principles of user-centered design. The classical approach of the traditional workflow should be reviewed and the way of framing the problem should be different: it should focus on the content and its structure.
In a hybrid workflow it is necessary to redefine the book design program in order to identify not what the content is, but what it is made of. To do this, one needs to consider as well the relationships between technologies, markets and types of content [12] With regard to the technical book, it is necessary to understand its publishing field [2] and their specificities. This type of book has a broad spectrum of content, with similar amounts of text and images. Some of these books also present texts with high levels of graphical complexity, demanding hierarchies, infographics, indexes, appendices, among other things. These characteristics imply a careful structural planning of the project, investigating all text and images before starting the design fase.
From the graphical point of view it is important to have a complete font family in order to get effective visual differentiations as well as a grid and flexible layout.
When approaching the workflows of this publishing field, we analyzed the case of O'Reilly Media. It is a specialized publisher on technical issues, with an international dimension and a very consistent hybrid workflow, starting from a XML base. The analysis of this example helped us to realize that in order to implement a hybrid publishing design program there must be a comprehensive and coherent hierarchy, responsive, accessible and searchable structure, all of which is possible with a XML-based workflow.
However, what does this represent, specifically in terms of design? A fixed model or a reflowable model? A fixed book design model is a process where the layout is conditioned by graphic standards involving fixed proportions with regard to the typographic palette and set of images, tables, notes or paratextual elements. In terms of formats, books with this type of layout may have as output as PDF, or EPUB FXL, Image/ Digital Replica or, alternatively, may be developed as a specifically costum designed App. As for the reflowable model, it is a process in which the layout is flexible. There is a certain aesthetic conceptual organization of the page, but this does not determine a fixed position of the elements. Thus, the proportions vary, as well as typographic palette images, tables, notes or paratextual elements and their formal relations. One way of controlling the variability of the printed contents and creating the necessary constraints so that the book is, in the end, a homogenous graphic object, is the use of grids. However, you can also fit the grid concept in the digital scenery. It is also necessary to use the proper tools and the most appropriate procedures. In the case of the reflowable model, EPUB is the standard of excellence for electronic books. In the case of the fixed model, the PDF. Regarding the Desktop Publishing software, InDesign is currently the tool for both print and electronic layouts, allowing the export to print-ready formats (such as PDF) or EPUB (or similar such as MOBI).
In summary, through a fixed model, we guarantee the infallibility of the content, but only in a particular medium. For book content to function in more than one support, fluidly, but maintaining the original relationships between graphic elements, there should be defined rules and a protected structure that functions in all the different possible contexts. To do so, standardized processes and formats must be used, such as those developed by IDPF (like EPUB) or agreed upon due to its popularity (such is the case of MS Word) that make the most universal possible book, either printed or electronic.
